A lthough the majority of individuals are exposed to at least 1 traumatic event,
1-3 only 7.8% develop posttraumatic stress disorder (PTSD). 1 In deployed military personnel, trauma exposure and PTSD are typically higher; nonetheless, a significant proportion of veterans do not develop PTSD. One hypothesis to explain this difference is that some individuals are more susceptible to the effects of trauma 4 and potentially more susceptible to the development of a psychiatric disorder such as PTSD. The capacity to tolerate the effects of trauma exposure or successfully manage following a challenge or setback has been termed resilience. 5 Interestingly enough, there has been a recent surge in research regarding the construct of resilience in regard to its definition, potential protective processes (eg, contribution of environmental factors and/or individual traits), and the role that it might play in response to challenges or stressors over the life span. 6 The effect of trauma exposure on the development and severity of PTSD is well established. [7] [8] [9] In addition, the negative effects of PTSD on functional outcomes (eg, health) in veterans have also been extensively documented. 9, 10 How resilience may be related to the development of PTSD following trauma exposure and whether resilience is related to other functional outcomes after accounting for PTSD have not yet been thoroughly evaluated.
Resilience has been described as a response to situa tional demands, including the ability to recover from negative and stressful experiences and find positive meaning in seemingly adverse situations. 5, 11 Early research efforts in resilience focused primarily on children and have now been evaluated in individuals at various developmental life stages (eg, adolescence, adulthood), 12, 13 with recent attention on military veteran populations. A number of investigators have explored resilience as a measurable, multidimensional construct 5, 14 that varies considerably across a number of life domains. Although there is initial evidence that resilience may be associated with functional correlates, 5 uncertainty exists as to the potential underlying mechanisms of this association. Multiple researchers have evaluated resilience as an inherent personal trait, [15] [16] [17] [18] and there has been recent work describing resilience in an expanded individual differences model that includes appraisal processes and social resources. 19 Wagnild 12 and others investigated resilience as a characteristic of personality that reduces the negative outcomes of stress Method: 497 military veterans completed a structured psychiatric interview and questionnaires measuring psychological symptoms, resiliency, and trauma exposure. The study had 2 primary aims: (1) to examine whether the association between trauma exposure and PTSD was moderated by resilience and (2) to examine whether resilience was uniquely associated with functional outcomes after ac counting for PTSD. Results: Evaluating the association of resilience and trauma exposure with PTSD revealed main effects for combat exposure, lifetime trauma exposure, and resilience. Additionally, there was a significant (P < .05) interaction between combat exposure and resilience such that higher levels of resilience were particularly protective among individuals with high combat exposure. After controlling for age, gender, minority status, trauma exposure, and PTSD diagnosis, resilience was uniquely associated with decreased suicidality, reduced alcohol problems, lower depressive symptom severity, and fewer current health complaints and lifetime and past-year medical problems.
Conclusions: These results suggest that resilience is a construct that may play a unique role in the occurrence of PTSD and severity of other functional correlates among deployed veterans. Future studies in this area would benefit from a prospective design,and fosters adaptation, while Rutter 13 viewed resilience as a process that encompasses protective features. Conversely, resilience has been theorized as a dynamic process that can be acquired at any point throughout the lifespan. 20 , 21 Connor and Davidson 5 reported that resilience is modifiable and can increase with pharmacologic intervention. A recent review 22 reported that there is preliminary evidence that a resiliencebuilding therapy entitled "Well Being Therapy" may assist in the reduction of residual symptoms among participants with affective disorders, improve outcomes among generalized anxiety patients receiving cognitive behavioral therapy, and prevent recurrent depressive episodes among treated patients. Taken together, the literature supports the conceptualization that resilience may function as both a state and a trait and may be enhanced through intervention.
Recent reports have suggested that in military samples resilience is related to PTSD and depressive symptoms 23, 24 as well as negative affect 25 and may be potentially enhanced through treatment. 26 Prior work has been limited by a lack of formal PTSD diagnosis in study samples, and no study has yet examined resilience in a veteran sample postdeployment.
The finding that resilience can improve over the course of PTSD treatment (eg, Davidson et al 26 ) has led some to question whether measures of resilience are simply tapping the absence of PTSD symptoms. Indeed, studies examining the association between resilience and functional outcomes among patients with PTSD have failed to account for PTSD symptom severity. 26 The primary goal of the current study was to examine the relationships between trauma exposure, resilience, and PTSD diagnosis among veterans who were deployed to a war zone since September 11, 2001 . A second aim was to explore whether resilience was associated with functional correlates after accounting for both trauma exposure and current PTSD. It was hypothesized that resilience would moderate the relationship between trauma exposure and PTSD. Further, it was hypothesized that increased resilience would be associated with more positive outcomes among functional correlates even after accounting for the deleterious effects of PTSD.
METHOD

Participants and Procedures
Measures in this study were collected as part of a multisite study of veterans who have served since September 11, 2001 , conducted through the Department of Veterans Affairs (VA) Veterans Integrated Service Network (VISN) 6 Mental Illness Research, Education and Clinical Center (MIRECC). Participants were recruited through fliers, advertisements, VA clinic referrals, and invitational letters describing a study on deployment and adjustment. Institutional review board approval was secured at all collaborating sites. After a complete description of the study, written informed consent was obtained. Data collection took place across 1 or 2 study visits, between June 2005 and February 2009, and included completion of paper-and-pencil or computer-administered questionnaires to 965 veterans. A subset were administered the Structured Clinical Interview for DSM-IV-TR Axis I Disorders (SCID-I). 27 Veterans who were not deployed to the region of conflict during Operation Enduring Freedom and/or Operation Iraqi Freedom (OEF/OIF; n = 198) or who had no lifetime trauma exposure (n = 19) were removed from the analyses, resulting in a final sample of 497. Because PTSD was utilized as a primary variable in this study, only the 497 veterans who received the SCID-I were included in this analysis. However, there were no differences in age, minority status, or gender across those who received the SCID-I and those who did not.
Measures
Trauma exposure. Traumatic Life Events Questionnaire. The Traumatic Life Events Questionnaire (TLEQ) 28 is a 24-item questionnaire designed to assess exposure and response to traumatic events. Respondents are asked how many times they have experienced each of 24 different traumatic events (DSM-IV criterion A1 for PTSD), including an item providing an opportunity to report any other potentially traumatic events and an item under which respondents can report an event that they cannot tell about. This item was designed to capture traumatic events about which respondents feel too uncomfortable to discuss openly. 29 Those endorsing a particular event are also asked whether it met DSM-IV criterion A2 for PTSD, as well as several other follow-up questions such as when the event first occurred. Initial studies have demonstrated content validity and reliability of this measure. 7, 8, 28 The average convergent validity with an interview 1 week later for the TLEQ was 85% (range of 74%-97% for individual items). Consistent with previous work, 7 individual items/exposures were summed to produce lifetime trauma exposures, the total number of events that occurred and caused fear helplessness and horror, with a range of 0 to 23. Additionally, individual items were grouped into 7 categories (accident/disaster, medical/death, adult physical assault, adult sexual assault, childhood physical violence, childhood sexual assault, war zone exposure), each of which was designated as present or absent. The number of categories in which participants had a criterion A event is also reported.
Combat Exposure Scale. The Combat Exposure Scale (CES) is a widely used 7-item self-report measure of wartime stressors experienced by combatants. Items are rated on a 5-point frequency (1 = "no" or "never" to 5 = "more than 50 times"), 5-point duration (1 = "never" to 5 = "more than 6 months"), 4-point frequency (1 = "no" to 4 = "more than 12 times"), or 4-point degree of loss (1 = "no one" to 4 = "more than 50%") scale. Respondents are asked to respond based on their exposure to various combat situations, such as firing rounds at the enemy and being on dangerous duty. The total CES score (ranging from 0 to 41) is calculated by using a sum of weighted scores, which can be classified into 1 of 5 categories of combat exposure ranging from "light" to "heavy. " measuring resilience. This scale has 25 items, each rated on a 5-point scale (0 "not true at all" to 4 "true nearly all of the time"), with higher scores reflecting greater resilience. The CD-RISC has demonstrated sensitivity to the effects of treatment over time in patients with PTSD. 26, 31 In a multicenter study, response to venlafaxine was associated with increased resilience. 26, 32 PTSD and other diagnostic information. Structured Clinical Interview for DSM-IV-TR Axis I Disorders. The Structured Clinical Interview for DSM-IV-TR Axis I Disorders (SCID) 33 was used to assess PTSD and other Axis I psychiatric diagnoses. 33 SCID interviewers received training from experienced interviewers, provided diagnoses of videotaped SCID interviews, and were supervised by psychologists. The raters had a mean κ for interrater reliability of .96.
Davidson Trauma Scale. PTSD severity was assessed with the Davidson Trauma Scale (DTS), 34 a brief global assessment scale for PTSD. The DTS includes 17 items that correspond to each of the 17 DSM-IV symptoms of PTSD. Respondents rate each of the 17 items on both frequency and severity. The DTS has demonstrated reliability and validity in OEF/OIF veterans. 34 Functional correlates. Alcohol Use Disorders Identification Test. The Alcohol Use Disorders Identification Test (AUDIT) 35 is a 10-item brief, self-report screening questionnaire used to identify individuals with hazardous and harmful patterns of alcohol consumption and alcohol dependence. The AUDIT is divided into 3 domains: hazardous alcohol use (questions 1-3), dependence symptoms (questions 4-6), and harmful alcohol use (questions 7-10). Each response has a score ranging from 0 to 4. A total score of 8 or more in men (or 7 or more in women) indicates a strong likelihood of hazardous and harmful alcohol use, as well as possible alcohol dependence. 36 Beck Depression Inventory. The Beck Depression Inventory (BDI-II) 37 is a 21-item, forced-choice scale of general depression severity. Each item contains a list of 4 statements arranged in increasing severity about a particular symptom of depression. Each item is rated on a 0-3 scale, with summary scores ranging between 0 and 63. The BDI-II has been found to demonstrate high internal reliability (α = .93 among college students, α = .92 among outpatients). 37 Beck Scale for Suicide Ideation. Suicidality was assessed using the 21-item, self-report Beck Scale for Suicide Ideation (BSI).
38 Items 1-19 pertain to current severity of suicidal thoughts, suicidal intent, and plans to commit suicide. Items 20 and 21 address the number of previous suicide attempts and the seriousness of the attempt to die associated with last attempt; these items are not used in the calculation of the total score. Item responses are rated on a 3-point scale ranging from 0 to 2 and then summed to arrive at a total suicidal ideation score (possible range, 0-38). The BSI has demonstrated strong internal reliability, with reported coefficient α values ranging from .90 to .97, 39, 40 and there is evidence of the instrument's convergent, discriminative, and predictive validity.
39,41-43 A cutoff score of 3 was used to create a dichotomous index of suicidality following Brown and colleagues, 42 who found that a cutoff score of 3 on the BSI yielded the highest hazard ratio in the prediction of risk for suicide in a prospective study of almost 7,000 outpatient psychiatric patients.
National Vietnam Veterans Readjustment Study SelfReported Medical Questionnaire. The health measure used in the National Vietnam Veterans Readjustment Study 10, 44 was used to assess self-reported health complaints and problems. Participants are presented with 2 dichotomous rating checklists (0 = no, 1 = yes). Participants first indicate whether they currently have any of a 22-item list of physical symptoms (eg, headaches, diarrhea). The second checklist contains 37 chronic health problems that are rated for lifetime and past-year occurrence. Three scores result: total current health complaints, lifetime physical conditions, and past-year physical conditions. Symptom Checklist-90-Revised. The Symptom Checklist-90-Revised (SCL-90-R) 45 is a 90-item self-report questionnaire designed to screen for a broad range of psychological problems and symptoms of psychopathology. Each of the 90 items is rated on a 5-point Likert scale of distress, ranging from "not at all" = 0 to "extremely" = 4.
General Symptom Index. The General Symptom Index (GSI) 46 provides a measure of overall psychological distress.
Analyses
Univariate analyses including 2-tailed t tests (for continuous variables) and χ 2 tests for categorical variables were first conducted to evaluate differences between veterans with and without PTSD on demographic variables, resilience, and psychological variables. A Bonferroni comparison rate for the group comparisons was applied based on the number of comparisons (.05/32 = .0016).
Multivariate logistic regression analyses were then utilized to evaluate the association between trauma exposure, resilience, and PTSD. Models examined both the main effects of trauma exposure and resilience and the interaction between trauma exposure and resilience on PTSD diagnosis. A pictorial representation of these analyses is shown in Figure 1 .
Analyses also examined whether resilience was associated with functional correlates after accounting for PTSD. Logistic Includes panic disorder, obsessive-compulsive disorder, generalized anxiety disorder, social phobia, specific phobia, anxiety disorder not otherwise specified, and agoraphobia. and linear regression analyses were employed to examine the relationship between trauma exposure, resilience, and other functional measures including severity of depressive symptoms, probable alcohol problems, suicidal symptoms, health complaints and past-year physical conditions, cigarette pack-years, and marital status after accounting for the presence of PTSD. All models controlled for age, minority status, and gender. Following main effects models, interaction models tested the interactions between resilience and trauma exposure (including both combat exposure and lifetime trauma exposure) as well as the possible interaction between resilience and PTSD.
RESULTS
Sample Description
Demographic and clinical characteristics of the sample are shown in Table 1 . Participants reported a mean age of 37 years (SD = 10.10; range, 20-64 years), and 17% were female. Race/ethnicity was almost equally divided between African American (43%) and white participants (52%), with other ethnic groups representing 5% of the sample. Fifty-seven percent of participants were currently married, and most of the sample was employed (71%). Forty-five percent were discharged from service, 44% had current military service in the reserve components (ie, National Guard and/or Reserves), and the rest were retired (8%) or active duty (3%). Mean education level was almost 14 years. Twenty-six percent of participants were current smokers, while 50% were lifetime (current or former) smokers. The correlation between PTSD diagnosis and resilience using a Spearman correlation coefficient is -41 (P < .0001).
Prevalence of PTSD and Group Differences in Resilience and Psychological Variables
More than 1 in 3 (36%) participants were diagnosed with current PTSD based on the SCID. Demographic differences between those with and without PTSD are presented in Table 1 . The PTSD group reported significantly higher combat exposure on the CES, number of lifetime trauma exposures and categories of trauma exposure on the TLEQ, alcohol problems, depressive symptoms, suicidality, health problems, and overall psychological problem endorsement. Those with PTSD reported significantly lower resilience, were more likely to have a diagnosis of current major depressive disorder, and were less likely to be employed.
Association of Resilience With Current PTSD Diagnosis
Multivariate logistic regression was used to examine the relationship between trauma exposure, resilience, and PTSD diagnosis. The model tested both main effects and the 2-way interactions between resilience and trauma exposure (including combat exposure as measured by the CES and lifetime trauma exposure as measured by the TLEQ). A pictorial model is depicted in Figure 1 . As shown in Table 2 , results indicated that none of the covariates in the models were significant. Main effects were found for combat exposure, lifetime trauma exposure, and resilience. As expected, trauma exposure was associated with increased odds of PTSD, while resilience was associated with a decreased risk of PTSD. Further, as predicted, the relationship between trauma exposure and PTSD was moderated by resilience (see Table 2 ). The significant interaction between combat exposure and resilience is shown in Figure 2 . For purposes of illustration, resilience was dichotomized on the basis of a median split. Combat exposure on the CES was categorized based on the cutting scores shown in Table 1 . As displayed in Figure 2 , higher levels of resilience appeared particularly protective in individuals with high combat exposure levels.
Association of Resilience With Other Functional Outcomes After Accounting for PTSD
A second aim was to examine the relationship between resilience and other functional outcomes after accounting for PTSD. Outcomes included current marital status, suicidality, hazardous alcohol use (AUDIT-C), depression severity (BDI-II), and health problems including current health complaints, past-year medical conditions, and 
DISCUSSION
In this study of deployed veterans, resilience was significantly related to PTSD diagnosis even when accounting for lifetime and combat trauma exposure. Among veterans with higher levels of combat exposure, a higher level of resilience lifetime medical conditions. Main effects of trauma exposure, resilience, and PTSD were tested in each model. Additional models tested the trauma-by-resilience and the PTSD-by-resilience interactions. In no case was model fit improved by the inclusion of these interaction terms, which in every case failed to reach statistical significance.
Results from logistic regression analyses examining divorced marital status were not significant. Results of logistic regression analyses examining suicidality as measured by the BSI score of ≥ 3 indicated that younger age (χ Table 3 provides a summary of linear regression examining the relationship between trauma exposure, resilience, and continuous dependent variables including AUDIT scores, depressive symptom severity (BDI-II scores), smoking (pack-years), and number of medical complaints and conditions. Results examining alcohol indicated that lifetime age, gender, trauma exposure, PTSD, and resilience were associated with AUDIT scores. As predicted, resilience was associated with lower AUDIT scores even after accounting for the presence of PTSD.
As displayed in Table 3 , similar results were found for depressive symptom severity. Female gender, trauma exposure, and PTSD were positively associated with current depressive symptom severity, while resilience was negatively associated with depressive symptom severity. Only age and minority status were related to pack-year history of smoking: those who reported minority racial background had a lower lifetime packyear history. Trauma exposure, PTSD, and resilience were related to health problems including current health complaints, pastyear medical problems, and lifetime medical problems. As shown in Table 3 , combat exposure, lifetime trauma exposure, and PTSD were positively associated with number of current health complaints. Even after accounting for PTSD, resilience was uniquely associated with health complaints. Examination of past-year and lifetime medical problems revealed that age, lifetime trauma exposure, PTSD, and resilience were significantly associated with the dependent variables. Age, trauma exposure, and PTSD were positively associated with both past-year and lifetime medical problems, while resilience was associated with fewer medical problems. appeared particularly protective. Even after accounting for PTSD diagnosis, resilience was significantly associated with other functional correlates including suicidality, probable alcohol problems, depressive symptom severity, and physical health.
These results are consistent with other reports that suggest resilience is a protective factor in the occurrence of PTSD and depressive symptoms. 23, 24 Results from the current study extend previous findings by demonstrating that resilience is related to (1) PTSD diagnosis after controlling for level of trauma exposure and (2) functional correlates after controlling for PTSD diagnosis. Indeed, results suggest that variance accounted for by the resilience construct is not completely shared with measures of psychological distress associated with PTSD. One weakness of previous studies (eg, Connor and Davidson 5 ) examining the relationship between resilience and functional correlates is that analyses did not control for PTSD, which could inflate the apparent effect of resilience on functional correlates. Findings that resilience increased in proportion to the degree of global clinical improvement seen in patients being treated for PTSD 5 raise further questions about whether measures such as the CD-RISC were essentially assessing the inverse of psychological distress. Our results suggest that resilience still accounted for a modest, although statistically significant, amount of variance in a number of functional correlates even after the effects of PTSD were partialled out.
In considering the implications of the current study findings, clinicians may want to consider evaluating resilience in their assessment of veterans with PTSD in an effort to identify strengths and values that may be leveraged to improve functional outcomes among this veteran group. Researchers in the area of PTSD may want to include assessment of resilience in evaluating the range of risk and protective factors associated with the development and response to PTSD, and in investigating therapeutic methods to increase resilience. Researchers of other at-risk populations, for example, youth from divorced families 47 and in the welfare system, 48 as well as individuals with psychiatric disorders, 49 have demonstrated interventions that increase resilience. In addition, further theoretical investigation of how resilience may be related to other important constructs in PTSD such as memory 50, 51 may provide additional understanding of the disorder. For example, Philippe and colleagues 52 found in non-PTSD subjects that emotional memories networks mediated the relationship between psychological resilience and the experience of positive emotions in an emotional context.
Limitations of the current study include a cross-sectional design, a volunteer sample of veterans, a single measure of resilience, and self-report of functional correlates. In addition, because survey data were used in the analyses, causal ordering of the variables cannot be determined. For example, it is difficult to ascertain whether resilience arose in the absence of PTSD following trauma exposure rather than being present prior to trauma exposure. Future studies would benefit from a prospective design to determine the possible overlap of resilience, PTSD, and psychological distress and provide additional examination of resilience as a construct. Despite the promising results of the current study, topics that warrant further research investigation include the measurement of resilience (eg, utility of collateral reports), how resilience functions as a state or trait (and when), whether there are significant variables that erode or enhance resilience across the lifespan (eg, social support, life events, traumatic events, unit support, religiosity), and how resilience may be enhanced 49 (particularly in those with the lowest resilience).
